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PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a color filter for manufacturing the color 
filter with the high efficiency and high throughput. 
SOLUTION: Ink is jetted by an ink jet head having a 
plurality of ink jet nozzles 205 in the direction almost 
crossing orthogonally the scanning direction X while 
scanning relatively on a base, and a color filter is 
manufactured by coloring respective pixels in a 
manufacturing method, and when the pitch intervals of 
the jet nozzles 205 of the ink jet head are set as (a) and 
the pitch intervals in the Y direction crossing 
orthogonally the scanning direciton X for pixels are set 
as (b), scanning is carried out by inclining the ink jet 
head to the Y direction crossing orthogonally the 
scanning direction X by the angle Gsatisfying the relation 
of b=na.cos9 (wherein (n) is a positive integer.). 
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CLAIMS 



[Claim(s)] 

[Claim 1] Ink is breathed out while the ink-jet head which has two or more ink regurgitation 
nozzles in the direction which carries out an abbreviation rectangular cross with a scanning 
direction scans a substrate top relatively. When it is the method of manufacturing a light filter by 
coloring each pixel and the pitch interval of the direction which intersects perpendicularly the 
pitch interval of the aforementioned regurgitation nozzle of the aforementioned ink-jet head with 
the aforementioned scanning direction of a and the aforementioned pixel is set to b The 
manufacture method of the light filter characterized by only the angle theta which fills the 
relation of b=na-costheta (n is a positive integer) leaning and scanning the aforementioned ink- 
jet head to the direction which intersects perpendicularly with the aforementioned scanning 
direction. 

[Claim 2] The manufacture method of the light filter according to claim 1 characterized by 
putting in block two or more of these ink-jet heads, and coloring the aforementioned substrate 
by leaning and scanning only the aforementioned angle theta using two or more ink-jet heads. 
[Claim 3] The manufacture method of the light filter according to claim 2 characterized by 
making two or more aforementioned ink-jet heads move slightly in the direction of a list of the 
aforementioned regurgitation nozzle individually, and carrying out alignment of the position of the 
aforementioned regurgitation nozzle, and the position of the aforementioned pixel. 
[Claim 4] The manufacture method of the light filter according to claim 1 characterized by only 
the integral multiple of the pitch interval a of the aforementioned regurgitation nozzle shifting the 
aforementioned ink-jet head in the direction of a list of the aforementioned regurgitation nozzle 
when the aforementioned positive-integer n is set or more to two and fault arises in at least one 
of the regurgitation nozzles in use. 

[Claim 5] The aforementioned ink-jet head is the manufacture method of the light filter 
according to claim 1 characterized by having the heat energy generating object for being the 
head which carries out the regurgitation of the ink using heat energy, and generating the heat 
energy given to ink. 

[Claim 6] Equipment which manufactures a light filter by breathing out ink while the ink-jet head 
which is characterized by providing the following, and which has two or more ink regurgitation 
nozzles in the direction which carries out an abbreviation rectangular cross with a scanning 
direction scans a substrate top relatively, and coloring each pixel The base material which 
supports the aforementioned ink-jet head The angle adjustment means for adjusting the angle to 
the direction which is established in this base material and intersects perpendicularly with the 
aforementioned scanning direction of the aforementioned ink-jet head 

[Claim 7] The aforementioned base material is the manufacturing installation of the light filter 
according to claim 6 which can support two or more ink-jet heads, and is characterized by the 
ability for whose aforementioned angle adjustment means to bundle up the angle of two or more 
aforementioned ink-jet heads, and adjust it. 

[Claim 8] The manufacturing installation of the light filter according to claim 6 characterized by 
providing further the justification means for being prepared in the aforementioned base material 
and justifying the aforementioned ink-jet head in the direction of a list of the aforementioned ink 



regurgitation nozzle. 

[Claim 9] The aforementioned base material is the manufacturing installation of the light filter 
according to claim 8 which can support two or more ink-jet heads, and is characterized by the 
ability of the aforementioned justification means to adjust individually the position of two or more 
aforementioned ink-jet heads. 

[Claim 10] The aforementioned ink-jet head is the manufacturing installation of the light filter 
according to claim 6 characterized by having the heat energy generating object for being the 
head which carries out the regurgitation of the ink using heat energy, and generating the heat 
energy given to ink. 

[Claim 11] Ink is breathed out while the ink-jet head which has two or more ink regurgitation 
nozzles in the direction which carries out an abbreviation rectangular cross with a scanning 
direction scans a substrate top relatively. When it is the light filter manufactured by coloring 
each pixel and the pitch interval of the direction which intersects perpendicularly the pitch 
interval of the aforementioned regurgitation nozzle of the aforementioned ink-jet head with the 
aforementioned scanning direction of a and the aforementioned pixel is set to b The light filter 
characterized by having leaned the aforementioned ink-jet head to the direction which intersects 
perpendicularly with the aforementioned scanning direction, and only for the angle theta which 
fills the relation of b=na-costheta (n is a positive integer) having scanned it, and coloring it 
[Claim 12] Ink is breathed out while the ink-jet head which has two or more ink regurgitation 
nozzles in the direction which carries out an abbreviation rectangular cross with a scanning 
direction scans a substrate top relatively. When it is display equipped with the light filter 
manufactured by coloring each pixel and the pitch interval of the direction which intersects 
perpendicularly the pitch interval of the aforementioned regurgitation nozzle of the 
aforementioned ink-jet head with the aforementioned scanning direction of a and the 
aforementioned pixel is set to b Display with which only the angle theta which fills the relation of 
b=na-costheta (n is a positive integer) leans the aforementioned ink-jet head to the direction 
which intersects perpendicularly with the aforementioned scanning direction, scans it, and is 
characterized by equipping one with the colored light filter and the quantity of light adjustable 
means which makes the quantity of light adjustable. 

[Claim 13] Equipment equipped with display which breathes out ink while the ink-jet head which 
is characterized by providing the following, and which has two or more ink regurgitation nozzles 
in the direction which carries out an abbreviation rectangular cross with a scanning direction 
scans a substrate top relatively, and has the light filter manufactured by coloring each pixel The 
light filter which the aforementioned ink-jet head was leaned to the direction which intersects 
perpendicularly with the aforementioned scanning direction, and only the angle theta which fills 
the relation of b=na-costheta (n is a positive integer) scanned it, and was colored when the pitch 
interval of the direction which intersects perpendicularly the pitch interval of the aforementioned 
regurgitation nozzle of the aforementioned ink-jet head with the aforementioned scanning 
direction of a and the aforementioned pixel was set to b Display which equips one with the 
quantity of light adjustable means which makes the quantity of light adjustable A picture signal 
supply means to supply a picture signal to this display 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention breathes out ink towards a 
substrate by the ink-jet head, and relates to equipment equipped with the manufacture method, 
the manufacturing installation, the light filter, the display, and this display of a light filter for 
manufacturing a light filter by coloring each pixel. 
[0002] 

[Description of the Prior Art] In recent years, it is in a liquid crystal display and the inclination 
which the need of an electrochromatic display display especially increases with development of a 
personal computer, especially development of a portable personal computer. However, for the 
further spread, the cost cut of a liquid crystal display is required, and the demand to the cost 
cut of a light filter with specific gravity high in cost is increasing especially. Although various 
methods are tried from the former to meet the above-mentioned demand, satisfying the demand 
characteristics of a light filter, the method of still satisfying all demand characteristics is not 
established. Each method is explained below. 

[0003] The 1st method used is a staining technique. [ most ] After a staining technique applies 
the water-soluble-polymer material which is the material for dyeing on a glass substrate and 
carries out patterning of this to a desired configuration according to a photolithography process, 
it obtains the pattern colored by immersing the obtained pattern in a dyeing bath. The light-filter 
layer of R, G, and B is, formed by repeating this 3 times. 

[0004] The 2nd method is a pigment-content powder method, and is replaced with a staining 
technique in recent years. This method forms on a substrate the photopolymer layer which 
distributed the pigment, and obtains a monochromatic pattern by carrying out patterning of this. 
Furthermore, the light-filter layer of R, G, and B is formed by repeating this process 3 times. 
[0005] There is an electrodeposition process as the 3rd method. This method is flooded with the 
electropainting liquid which carried out patterning of the transparent electrode and entered 
[ electrolytic solution / a pigment, a resin, ] on the substrate, and electrodeposits the 1st color. 
This process is repeated 3 times, the light-filter layer of R, G, and B is formed, and it calcinates 
at the end. 

[0006] There are print processes as the 4th method. This method makes a heat-hardened type 
resin distribute a pigment, and after it distinguishes R, G, and B by different color with by 
repeating printing 3 times, it forms a coloring layer by making a resin heat-harden. Moreover, it is 
common to form a protective layer on a coloring layer also in which method. 
[0007] In order to color three colors of R, G, and B, the point common to these methods needs 
to repeat the same process 3 times, and is with a bird clapper at cost quantity. Moreover, it has 
the problem that the yield falls, so that there are many processes. Furthermore, in an 
electrodeposition process, since the pattern configuration which can be formed is limited, with 
the present technology, it is inapplicable to TFT. Moreover, since a definition and smooth nature 
of print processes are bad, the pattern of a fine pitch cannot be formed. 

[0008] The method of manufacturing a light filter using an ink-jet method is indicated by JP,59- 
75205.A, JP.63-235901.A, or JP,1-217320,A to compensate these faults. These methods breathe 



out the ink containing the coloring matter of three colors of R (red), G (green), and B (blue) on 
the substrate of light-transmission nature by the ink-jet method, dry each ink, and form the 
coloring pixel section. By such ink-jet method, the large cost cut effect can be acquired with 
simplification of a manufacturing process possible [ forming each pixel of R G, and B at once ], 
and large. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, about the print head used for the 
describing [ above ] ink-jet method, although it was desirable to use the multi-nozzle head which 
has two or more nozzles, there was a trouble that it was difficult to make in agreement 
conventionally the nozzle pitch of a multi-nozzle and the pitch of a pixel. Moreover, when a light 
filter was colored with a multi-nozzle and at least one discharge condition became unusual 
among the nozzles currently used, there was a problem that the whole head had to be 
exchanged. 

[0010] Therefore, the purpose of this invention is offering equipment equipped with the light 
filter, display, and display which were manufactured by the manufacture method, the 
manufacturing installations, these manufacture methods, and manufacturing installation of the 
light filter which can manufacture a light filter by the efficient high throughput, when forming a 
light filter with an ink-jet method. J 
[0011] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above and to 
attain the purpose, the manufacture method of the light filter concerning this invention Ink is 
breathed out while the ink-jet head which has two or more ink regurgitation nozzles in the 
direction which carries out an abbreviation rectangular cross with a scanning direction scans a 
substrate top relatively. When it is the method of manufacturing a light filter by coloring each 
pixel and the pitch interval of the direction which intersects perpendicularly the pitch interval of 
the aforementioned regurgitation nozzle of the aforementioned ink-jet head with the 
aforementioned scanning direction of a and the aforementioned pixel is set to b It is 
characterized by only the angle theta which fills the relation of b=na-costheta (n is a positive 
integer) leaning and scanning the aforementioned ink-jet head to the direction which intersects 
perpendicularly with the aforementioned scanning direction. 

[0012] Moreover, in the manufacture method of the light filter concerning this invention, it is 
characterized by putting in block two or more of these ink-jet heads, and coloring the 
aforementioned substrate by leaning and scanning only the aforementioned angle theta using two 
or more ink-jet heads. 

[0013] Moreover, in the manufacture method of the light filter concerning this invention, two or 
more aforementioned ink-jet heads are made to move slightly in the direction of a list of the 
aforementioned regurgitation nozzle individually, and it is characterized by carrying out alignment 
of the position of the aforementioned regurgitation nozzle, and the position of the 
aforementioned pixel. 

[0014] Moreover, in the manufacture method of the light filter concerning this invention, when 
the aforementioned positive-integer n is set or more to two and fault arises in at least one of 
the regurgitation nozzles in use, it is characterized by only the integral multiple of the pitch 
interval a of the aforementioned regurgitation nozzle shifting the aforementioned ink-jet head in 
the direction of a list of the aforementioned regurgitation nozzle. 

[0015] Moreover, in the manufacture method of the light filter concerning this invention, the 
aforementioned ink-jet head is a head which carries out the regurgitation of the ink using heat 
energy, and is characterized by having the heat energy generating object for generating the heat 
energy given to ink. 

[0016] Moreover, the manufacturing installation of the light filter concerning this invention Ink is 
breathed out while the ink-jet head which has two or more ink regurgitation nozzles in the 
direction which carries out an abbreviation rectangular cross with a scanning direction scans a 
substrate top relatively. The base material which is equipment which manufactures a light filter 
by coloring each pixel, and supports the aforementioned ink-jet head, It is prepared in this base 
material and characterized by providing the angle adjustment means for adjusting the angle to 



the direction which intersects perpendicularly with the aforementioned scanning direction of the 
aforementioned ink-jet head. 

[0017] Moreover, in the manufacturing installation of the light filter concerning this invention, the 
aforementioned base material can support two or more ink-Jet heads, and the aforementioned 
angle adjustment means is characterized by the ability to adjust the angle of two or more 
aforementioned ink-jet heads collectively. 

[0018] Moreover, in the manufacturing installation of the light filter concerning this invention, it is 
prepared in the aforementioned base material and characterized by providing further the 
justification means for justifying the aforementioned ink-jet head in the direction of a list of the 
aforementioned ink regurgitation nozzle. 

[0019] Moreover, in the manufacturing installation of the light filter concerning this invention, the 
aforementioned base material can support two or more ink-jet heads, and the aforementioned 
justification means is characterized by the ability to adjust individually the position of two or 
more aforementioned ink-jet heads. 

[0020] Moreover, in the manufacturing installation of the light filter concerning this invention, the 
aforementioned ink-jet head is a head which carries out the regurgitation of the ink using heat 
energy, and is characterized by having the heat energy generating object for generating the heat 
energy given to ink. 

[0021] Moreover, the light filter concerning this invention breathes out ink, while the ink-jet head 
which has two or more ink regurgitation nozzles in the direction which carries out an 
abbreviation rectangular cross with a scanning direction scans a substrate top relatively. When it 
is the light filter manufactured by coloring each pixel and the pitch interval of the direction which 
intersects perpendicularly the pitch interval of the aforementioned regurgitation nozzle of the 
aforementioned ink-jet head with the aforementioned scanning direction of a and the 
aforementioned pixel is set to b It is characterized by having leaned the aforementioned ink-jet 
head to the direction which intersects perpendicularly with the aforementioned scanning 
direction, and only for the angle theta which fills the relation of b=na-costheta (n is a positive 
integer) having scanned it, and coloring it. 

[0022] Moreover, the display concerning this invention breathes out ink, while the ink-jet head 
which has two or more ink regurgitation nozzles in the direction which carries out an 
abbreviation rectangular cross with a scanning direction scans a substrate top relatively. When it 
is display equipped with the light filter manufactured by coloring each pixel and the pitch interval 
of the direction which intersects perpendicularly the pitch interval of the aforementioned 
regurgitation nozzle of the aforementioned ink-jet head with the aforementioned scanning 
direction of a and the aforementioned pixel is set to b Only the angle theta which fills the 
relation of b=na-costheta (n is a positive integer) leans the aforementioned ink-jet head to the 
direction which intersects perpendicularly with the aforementioned scanning direction, scans it, 
and is characterized by equipping one with the colored light filter and the quantity of light 
adjustable means which makes the quantity of light adjustable. 

[0023] Moreover, equipment equipped with the display concerning this invention Ink is breathed 
out while the ink-jet head which has two or more ink regurgitation nozzles in the direction which 
carries out an abbreviation rectangular cross with a scanning direction scans a substrate top 
relatively. It is the equipment equipped with display which has the light filter manufactured by 
coloring each pixel. When the pitch interval of the direction which intersects perpendicularly the 
pitch interval of the aforementioned regurgitation nozzle of the aforementioned ink-jet head with 
the aforementioned scanning direction of a and the aforementioned pixel is set to b The light 
filter which only the angle theta which fills the relation of b=na~costheta (n is a positive integer) 
leaned the aforementioned ink-jet head to the direction which intersects perpendicularly with the 
aforementioned scanning direction, scanned it, and was colored, It is characterized by providing 
the display which equips one with the quantity of light adjustable means which makes the 
quantity of light adjustable, and a picture signal supply means to supply a picture signal to this 
display. 
[0024] 

[Embodiments of the Invention] Although 1 suitable operation gestalt of this invention is 



hereafter explained in detail with reference to an accompanying drawing, the outline of this 
operation gestalt is explained before it 

[0025] Two or more head mounts using the multi-nozzle type ink-jet head with two or more 
nozzles are used for this operation gestalt about the manufacturing installation of the light filter 
by the ink-jet method. 

[0026] The above-mentioned head mount has the mechanism in which the degree of setting 
angle of two or more heads is changed simultaneously, and the mechanism in which a position 
can be adjusted in the direction of vertical scanning according to a head individual. 
[0027] When coloring the pixel of a light filter by the ink-jet method, fundamentally, using the 
multi-head which has two or more nozzles at a fixed interval (pitch), it is colored main scanning 
direction using the nozzle suitable for a pixel pitch, next, a head or a substrate is moved in the 
direction of vertical scanning, and coloring of main scanning direction is repeated continuously. 
[0028] Since the pitch of a nozzle is finer than the pitch which is a pixel in the case of the ink- 
jet head of the multi-nozzle of this operation gestalt, it will draw using the nozzle set several. 
Moreover, when the multiple of the pitch of a pixel and the pitch of a nozzle does not suit, it is 
not perpendicular to main scanning direction in the angle of an ink-jet head, and it sets so that a 
certain angle may be given and it may double with the pitch of a pixel. 

[0029] Under the present circumstances, it becomes possible to double simultaneously a pixel 
pitch and the pitch of the use nozzle of an ink-jet head efficiently by establishing the mechanism 
in which two or more heads with the same nozzle pitch are rotated simultaneously. 
[0030] Moreover, it becomes possible to double the nozzle location of two or more heads with 
the position of a request of the pixel of a light filter by establishing the mechanism which can 
move slightly the ink-jet head according to each in the direction of vertical scanning, two or 
more heads — R, G, and B — if it is made the head for each three colors, it will come to be able 
to perform 3 color simultaneous coloring, and the efficiency of light-filter manufacture will 
increase 

[0031] Furthermore, if at least one defect occurs among use nozzles and a head will be shifted in 
the direction of vertical scanning according to the above-mentioned jogging mechanism, coloring 
becomes possible in the combination of another nozzle, and the frequency of head exchange can 
be reduced. 

[0032] Hereafter, the concrete composition of the manufacturing installation of the light filter of 
1 operation gestalt is explained. 

[0033] Drawing 1 is the schematic diagram showing the composition of 1 operation gestalt of the 
manufacturing installation of a light filter. 

[0034] XYtheta stage where 51 had been arranged at the equipment stand and 52 has been 
arranged on a stand 51 in drawing 1 , The light-filter substrate by which 53 was set on the 
XYtheta stage 52, the light filter by which 54 is formed on the light-filter substrate 53, The head 
mount in which 55 built each ink-jet head of R (red), G (green), and B (blue) which color a light 
filter 54, The controller by which 58 controls operation by the whole light-filter manufacturing 
installation 90, the teaching pendant (personal computer) whose 59 is the display of a controller, 
and 60 show the keyboard which is the control unit of the teaching pendant 59. In addition, 
although it is made to scan by moving a light-filter substrate side to an ink-jet head with this 
operation gestalt, it is good also as composition to which an ink-jet head end is moved to a 
substrate. 

[0035] Drawing 2 is the block diagram of the control controller of the light-filter manufacturing 
installation 90. The teaching pendant whose 59 is the I/O means of the control controller 58, the 
display as which 62 displays information, such as existence of the advance situation of 
manufacture and the abnormalities of a head, and 60 are control units (keyboard) which direct 
operation of the light-filter manufacturing installation 90 etc. 

[0036] The controller by which 58 controls operation by the whole light-filter manufacturing 
installation 90, The interface with which 65 delivers data with the teaching pendant 59, ROM 
which has memorized the control program for CPU by which 66 controls the light-filter 
manufacturing installation 90, and 67 operating CPU66, RAM 68 remembers production 
information etc. to be, the regurgitation control section by which 70 controls the regurgitation of 



the ink into each pixel of a light filter, It connects with a controller 58 and the stage control 
section by which 71 controls operation of the XYtheta stage 52 of the light-filter manufacturing 
installation 90, and 90 show the light-filter manufacturing installation which operates according 
to the directions. 

[0037] Next, drawing 3 is the perspective diagram having shown the internal configuration of a 
head mount 55, and drawing 4 is the plan which looked at drawing 3 from the bottom. 
[0038] In drawing 3 and drawing 4 , 204a, 204b, and 204c are the ink-jet heads of a multi-nozzle, 
respectively, and can usually equip now with three ink-jet heads, head for R (red) 204a, head for 
G (green) 204b, and head 204c for B (blue). 205 is a nozzle (since a nozzle is in the inferior 
surface of tongue of an ink-jet head, although it is not visible, by drawing 4 , the expedient upper 
solid line of explanation has shown in practice), and two or more nozzles are located in a line 
with the longitudinal direction of a head in the same pitch. The ink-jet heads 204a, 204b, and 
204c are supported by electrode holders 208a, 208b, and 208c in the end section, respectively, 
and these electrode holders are supported possible [ rotation ] in the level surface to the head 
mount 55 focusing on the axes of rotation 206a, 206b, and 206c fixed to the head mount 55. 
moreover, the ink-jet heads 204a, 204b, and 204c support the other end to electrode holders 
210a, 210b, and 210c — having — **** — these electrode holders — a slide — it is supported 
possible [ rotation ] in the level surface to the member 214 focusing on the axes of rotation 
212a, 212b, and 212c a slide — the member 216 is supported possible [ movement in the 
direction of X, and the direction of Y ] to the head mount 55, and is energized in the direction of 
arrow A with the spring 216 the tangent screw 218 being formed in the spring 216 of a head 
mount 55, and the position of an opposite side, and rotating this tangent screw 218 — a slide — 
a member 216 is moved in the direction of X Only the arbitrary (as opposed to a Y-axis) angles 
theta can lean simultaneously three ink-jet heads 204a, 204b, and 204c to the position shown in 
drawing 4 with a dashed line by this, and the inclination to a scanning direction is adjusted. 
Moreover, in electrode holders 210a and 210b and 210c, compression springs 220a, 220b, and 
220c are formed, and the ink-jet heads 204a, 204b, and 204c are energized rightward in drawing. 
On the other hand, compression springs 220a, 220b, and 220c are countered, tangent screws 
222a, 222b, and 222c are formed in electrode holders 208a, 208b, and 208c, and each ink-jet 
head can be justified in the direction of arrow B by rotating this tangent screw. 
[0039] In addition, if you set a head mount 55 in equipment so that the straight line which 
connects the axes of rotation 206a, 206b, and 206c of each head to main scanning direction X 
may become in the same direction, it is convenient at the time of adjustment 
[0040] At the time of coloring of an actual light filter, two or more heads are simultaneously 
rotated focusing on the head axes of rotation 206a, 206b, and 206c, and the angle theta of a 
head is adjusted so that the pitch of a desired nozzle (nozzle for coloring) and the pitch of a 
pixel may be doubled. If a nozzle pitch is set to a (micrometer) and a pixel pitch is set to b 
(micrometer) at this time, only the angle theta which fills b=na-costheta (however, n positive 
integer) will lean a head. Next, the fine-tuning screws 222a, 222b, and 222c are adjusted, and the 
position of a nozzle is doubled with the position of each pixel pattern of R, G, and beta. 
[0041] Next, drawing 5 is drawing showing the structure of the ink-jet head arranged at a head 
mount 55. Although three ink-jet heads are prepared corresponding to three colors of R, G, and 
B, since these three heads are the same structures, respectively, drawing 3 and drawing 4 are 
shown in drawing 5 on behalf of one of these three heads. 

[0042] In drawing 5 , outline composition of the ink-jet head 204a is carried out from the heater 
board 104 which is the substrate in which two or more heaters 102 for heating ink were formed, 
and the top plate 106 put on this heater board 104. Two or more deliveries (nozzle) 108 are 
formed in the top plate 106, and the liquid route 110 of the shape of a tunnel which is open for 
free passage to this delivery 108 is formed behind the delivery 108. Each liquid route 110 is 
isolated with the next liquid route by the septum 112. Each liquid route 110 is connected 
common to one ink liquid room 114 in the back, ink is supplied to the ink liquid room 114 through 
the ink feed hopper 116, arid this ink is supplied to each liquid route 110 from the ink liquid room 
114. 

[0043] Alignment of the heater board 104 and the top plate 106 is carried out, and they are 



assembled by state like drawing 5 so that each heater 102 may come to the position 
corresponding to each liquid route 110. In drawing 5 , although only two heaters 102 are shown, 
the heater 102 is arranged one [ at a time ] corresponding to each liquid route 110. And in the 
state where it was assembled like drawing 5 , if a predetermined driving pulse is supplied to a 
heater 102, film boiling arises in the ink on a heater 102, and a foam is formed, and ink will be 
extruded by the cubical expansion of this foam from a delivery 108, and it will be breathed out. 
Therefore, by controlling the size of control, for example, power, for the driving pulse added to a 
heater 102, it is possible to adjust the size of a foam and the volume of the ink breathed out 
from a delivery can be controlled free. 

[0044] Drawing 6 is drawing for explaining how changing the power applied to a heater in this 
way, and controlling the discharge quantity of ink. 

[0045] With this operation gestalt, in order to adjust the discharge quantity of ink, it is made as 
[ impress / two kinds of constant-voltage pulses / to a heater 102 ]. As it is indicated in drawing 
4 as two pulses, they are a preheating pulse and a main heat pulse (only henceforth a heat 
pulse). A preheating pulse is the minimum pulse width t5 required in order to be a pulse for 
preceding actually carrying out the regurgitation of the ink, and warming ink to predetermined 
temperature and to carry out the regurgitation of the ink. It is set as the short value. Therefore, 
ink is not breathed out by this preheating pulse. A preheating pulse is added to a heater 102 by 
raising the initial temperature of ink even to fixed temperature for always making regularity ink 
discharge quantity when impressing a behind fixed heat pulse. Moreover, even when the 
temperature of ink is adjusted beforehand and the same heat pulse is impressed by adjusting the 
length of a preheating pulse conversely, it is also possible to change the discharge quantity of 
ink. Moreover, it also has the work which brings forward the time standup of the ink regurgitation 
when impressing a heat pulse, and improves responsibility by warming ink in advance of 
impression of a heat pulse. 

[0046] On the other hand, a heat pulse is the minimum pulse width t5 required in order to be a 
pulse for making ink actually breathe out and to carry out the regurgitation of the above- 
mentioned ink. It is set up for a long time. Since the energy which a heater 102 generates is a 
thing proportional to the width of face (impression time) of a heat pulse, it can adjust dispersion 
in the property of a heater 102 by adjusting the width of face of this heat pulse. 
[0047] In addition, it becomes possible to adjust the interval of a preheating pulse and a heat 
pulse and to adjust the discharge quantity of ink also by controlling the diffusion state of the 
heat by the preheating pulse. 

[0048] The discharge quantity of ink is possible also for controlling by adjusting the impression 
time of a preheating pulse and a heat pulse, and possible also by adjusting the impression 
interval of a preheating pulse and a heat pulse so that the above-mentioned explanation may 
show. Therefore, it becomes possible by adjusting the impression interval of the impression time 
of a preheating pulse and a heat pulse, a preheating pulse, and a heat pulse if needed to adjust 
the responsibility to the impression pulse of the discharge quantity of ink, or the regurgitation of 
ink free. 

[0049] Next, adjustment of the discharge quantity of this ink is explained concretely. 
[0050] For example, the case where the discharge quantity of ink as shown in drawing 6 , when 
Deliveries (nozzle) 108a, 108b, and 108c add the same energy differs is explained. In detail, it 
shall be constant temperature, and when fixed energy is impressed, for the ink discharge quantity 
of nozzle 108a, the ink discharge quantity of 36pl(s) (pico liter) and nozzle 108b shall be [ the ink 
discharge quantity of 40pl(s) and nozzle 108c ] 40pl(s), and the resistance of heater 102c 
corresponding to 200 ohms and nozzle 108c in the resistance of heater 102b corresponding to 
heater 102a corresponding to nozzle 108a and nozzle 108b shall be 210ohms. And I want to 
double all the discharge quantity of each nozzle 108a, 108b, and 108c with 40pl(s). 
[0051] Although what is necessary is just to adjust the width of face of a preheating pulse and a 
heat pulse in order to adjust the discharge quantity of each nozzle 108a, 108b, and 108c to the 
same amount, various things can be considered about the combination of the width of face of 
this preheating pulse and a heat pulse. Here, the amount of the energy generated by the heat 
pulse shall be set up so that it may become the same with three nozzles, and adjustment of 



discharge quantity shall be performed by adjusting the width of face of a preheating pulse. 
[0052] First, what is necessary is just to impress the voltage pulse of the same width of face as 
Heaters 102a and 102b, in order to make the same energy generated by the heat pulse, since the 
resistance of heater 102b of heater 102a and nozzle 108b of nozzle 108a is the same 200ohms. 
t5 which mentioned above the width of face of a voltage pulse here t3 [ long ] It sets up. On the 
other hand, Nozzles 108a and 108b are the width of face t1 of the preheating pulse of heater 
102b in heater 102a, in order to make [ many ] discharge quantity of nozzle 108a, since the 
discharge quantity when adding the same energy differs from 36pl and 40pl(s). t2 [ long ] A 
preheating pulse is added. If it does in this way, the discharge quantity of Nozzles 108a and 108b 
can be arranged with the same 40pl(s). 

[0053] On the other hand, since the resistance of heater 102c of nozzle 108c is 210ohms higher 
than the resistance of other two heaters 102a and 102b, in order to generate the same energy 
as other two heaters from heater 102c, it needs to lengthen width of face of a heat pulse. 
Therefore, t3 which mentioned above the width of face of a heat pulse here t4 [ long ] It has set 
up. Moreover, it is t1 that what is necessary is just to make it the same as heater 102b since the 
discharge quantity of the nozzles 108b and 108c when adding fixed energy about the width of 
face of a preheating pulse is the same. The preheating pulse of width of face is added. 
[0054] The same quantity of ink can be made to breathe out from three nozzles 108a, 108b, and 
108c from which the ink discharge quantity when adding resistance and fixed energy as 
mentioned above differs. Moreover, it is also possible to change the discharge quantity of ink 
intentionally by the same technique. In addition, a preheating pulse is used for decreasing with 
[ of the regurgitation for every nozzle ] a rose. 

[0055] Next, drawing 7 is drawing having shown the manufacturing process of a light filter. The 
manufacturing process of a light filter 54 is explained with reference to drawing 7 . 
[0056] Drawing 7 (a) shows the glass substrate 1 equipped with the black matrix 2 which 
constitutes the light-transmission section 9 and the shading section 10. First, on the substrate 1 
in which the black matrix 2 was formed, in itself, although it is lacking in ink receptiveness, while 
parent ink is formed under a certain conditions (for example, optical irradiation or optical 
irradiation, and heating), the resin constituent which has the property hardened under a certain 
conditions is applied, it prebakes if needed, and the resin constituent layer 3 is formed ( drawing 
7 (b)). The methods of application, such as a spin coat, a roll coat, a bar coat, a spray coat, and a 
DIP coat, can be used for formation of the resin constituent layer 3, and it is not especially 
limited to it. 

[0057] Next, the portion 6 which was made to form a part of resin layer into parent ink ( drawing 
7 (c)), and was formed into parent ink by the resin constituent layer 3, and the portion 5 which is 
not formed into parent ink are formed by performing pattern exposure in the resin layer on the 
light-transmission section 9 beforehand using a photo mask 4 ( drawing 7 (d)). . Moreover, while an 
ink-jet head carries out the multiple-times scan of the substrate top relatively, in case the 
regurgitation of the ink is carried out, all in the case where a relative scan is performed, and the 
case of performing a relative scan by fixing a substrate and moving an ink-jet head are possible 
by fixing an ink-jet head and moving a substrate. 

[0058] Each color ink of R (red), G (green), and B (blue) is breathed out in the resin constituent 
layer 3 with an ink-jet method after that, it colors at once ( drawing 7 (e)), and ink is dried if 
needed. Although the method by heat energy or the method by mechanical energy is held as an 
ink-jet method, any method can be used suitably. As ink to be used, especially if it can use as an 
object for ink jets, it is not restricted, and as a coloring agent of ink, what suited the 
transparency spectrum required of each pixel of R, G, and B is suitably chosen from various 
colors or a pigment Moreover, liquefied ink and solid ink are usable. In addition, although it may 
be guttate when the resin constituent layer 3 adheres to the ink breathed out from an ink-jet 
head, it is desirable not to dissociate from an ink-jet head guttate, but to adhere with a pillar- 
shaped gestalt. 

[0059] Subsequently, the resin constituent layer 3 colored by performing optical irradiation or 
optical irradiation, and heat-treatment is stiffened, and a protective layer 8 is formed if needed 
( drawing 7 (f)X Different conditions from conditions [ in / previous parent ink-ized processing / 



for stiffening this resin constituent layer 3 ], for example, the light exposure in optical irradiation,* 
are enlarged, heating conditions are made severe, or the method of using optical irradiation and 
heat-treatment together can be adopted. 

[0060] In addition, if it has ink receptiveness under a certain conditions and can harden as a 
resin constituent which can be hardened by one [ at least ] processing of optical irradiation or 
optical irradiation, and heating, all will be usable and a cellulosic or its denaturation objects, such 
as for example, an acrylic resin, an epoxy resin, silicon resin, hydroxypropylcellulose, a 
hydroxyethyl cellulose, a methyl cellulose, and a carboxymethyl cellulose, etc. will be mentioned 
as a resin. 

[0061] In order for these resins to advance crosslinking reaction with light or light, and heat, it is 
also possible to use an optical initiator (cross linking agent). As an optical initiator, dichromate, a 
screw azide compound, a radical system initiator, a cation system initiator, an anion system 
initiator, etc. are usable. Moreover, these optical initiators can be mixed or it can also be used 
combining other sensitizers. In addition, in order to advance crosslinking reaction more, you may 
heat— treat after optical irradiation. 

[0062] The resin layer containing these constituents is very excellent in thermal resistance and 
water resistance, and can bear enough the elevated temperature or washing process in a back 
process. 

[0063] Moreover, in this example, although the example which used the ink absorbing layer (resin 
constituent layer) is shown, between a black matrix or an electrode, it is an ink-jet method and 
direct ink may be shot without being able to create similarly and using a resin layer, even when 
the black matrix is formed in the substrate. 

[0064] although it is desirable as a position of the nozzle of the ink-jet heads 204a, 204b, and 
204c to have located more than one in a line with the coplanar at the fixed interval, the shape of 
a straight line as shown in drawing 8 has as the way of being located in a line — as [ show / 
carry out and / in drawing 9 ] — being alternate . What is necessary is for a head to lean only a 
predetermined angle and just to set it to a head mount 55 so that a nozzle may become a fixed 
interval to the direction of vertical scanning. By rotating simultaneously two or more heads 204a, 
204b, and 204c by the tangent screw 218 so that it may double with the pitch of the pattern of 
the pixel of the target light filter, a head mount 55 can be adjusted so that the pitch of the 
integral multiple of the interval of a nozzle 205 and the pitch of a pixel may be doubled. 
[0065] Furthermore, it can color now using many nozzles by making it move slightly in the 
direction of vertical scanning (direction where the nozzle was located in a line) by tangent 
screws 222a, 222b, and 222c, and adjusting so that the nozzle of two or more heads 204a, 204b, 
and 204c may come on the pixel which a request wants to color. 

[0066] Moreover, by shifting the distance of the integral multiple of the interval of a nozzle for 
the head in the direction of vertical scanning (direction where the nozzle was located in a line), 
when the nozzle which exists while in use becomes a defect as shown in drawing 8 (a) (or [ the 
discharge quantity of ink decreased or it became the non-regurgitation ]), even if it does not 
exchange heads, it becomes possible to use it further ( drawing 8 (b)). 

[0067] Thus, the light filter which has a resin layer on a substrate and has two or more coloring 
sections colored by the color from which the resin layer differs, and the non-coloring section is 
manufactured. 

[0068] Drawing 10 and drawing 1 1 are the cross sections showing the basic composition of the 
electrochromatic display display 30 incorporating the above-mentioned light filter. 
[0069] Generally electrochromatic display display doubles the light-filter substrate 1 and the 
opposite substrate 21, is full, and is formed by enclosing the liquid crystal compound 18. Inside 
one substrate 21 of a liquid crystal display, TFT (Thin Film Transistor) (un-illustrating) and the 
transparent pixel electrode 20 are formed in the shape of a matrix. Moreover, inside another 
substrate 1, a light filter 54 is installed so that the color material of RGB may arrange in the 
position which counters a pixel electrode, and the transparent counterelectrode (common 
electrode) 16 is formed on it at the whole surface. Although the black matrix 2 is usually formed 
in the light-filter substrate 1 side (refer to drawing 10 ), it is formed in the TFT substrate side 
which counters in a BM (black matrix) on-array type liquid crystal panel (refer to drawing 1 1 ). 



Furthermore, the orientation film 19 is formed in the field of both substrates, and a liquid crystal 
molecule can be made to arrange in the fixed direction by carrying out rubbing processing of this. 
Moreover, polarizing plates 11 and 22 have pasted the outside of each glass substrate, and the 
gap (about 2-5 micrometers) of these glass substrates is filled up with the liquid crystal 
compound 18. Moreover, generally as a back light, the combination of a fluorescent lamp (un- 
illustrating) and a scattered plate (un-illustrating) is used, and the example at the time of 
applying such a liquid crystal display that displays by operating a liquid crystal compound as an 
optical shutter to which the permeability of back light light is changed to. an information 
processor is explained with reference to drawing 12 or drawing 14 . 

[0070] Drawing 1 2 is the block diagram showing the outline composition at the time of applying 
the above-mentioned liquid crystal display to a word processor, a personal computer, facsimile 
apparatus, and the information processor that has a function as a reproducing unit. 
[0071] Among drawing, they are the control section which controls the whole equipment, and 
1801 are equipped with CPUs and various I/O Ports, such as a microprocessor, and a control 
signal, a data signal, etc. are outputted to each part, or they are controlling by inputting the 
control signal and data signal from each part- 1802 is the display section and the image data read 
by various menus, document information, and the image reader 1807 is displayed on this display 
screen. 1803 is the touch panel of the transparent pressure-sensitive formula prepared on the 
display section 1802, and can perform an item input, a coordinate position input, etc. on the 
display section 1802 by pressing the front face with a finger etc. 

[0072] It is FM (Frequency Modulation) sound-source section, and 1804 memorizes the music 
information created by the music editor etc. as digital data to the memory section 1810 or 
external storage 1812, it is read from these memory etc. and performs FM modulation. The 
electrical signal from the Frequency Modulation sound section 1804 is changed into audible 
sound by the loudspeaker section 1805. The printer section 1806 is used as the outgoing end 
end of a word processor, a personal computer, facsimile apparatus, and a reproducing unit 
[0073] 1807 is the image reader section which reads manuscript data in photoelectricity and 
inputs them, is prepared into the conveyance path of a manuscript and performs read of the 
other various manuscripts of a facsimile manuscript or a copy manuscript. 
[0074] 1808 is the transceiver section of facsimile transmission of the manuscript data read in 
the image reader section 1807, and the facsimile (FAX) which receives and decodes the sent 
facsimile signal, and has an interface function with the exterior. 1809 is the telephone section 
which has various telephone functions, such as a usual telephone function, a usual answering 
machine function, etc. 

[0075] 1810 is ROM which memorizes a system program, a manager program other application 
programs, etc. a character font, a dictionary, etc., the application program loaded from external 
storage 1812, document information, and the memory section which contains a Video RAM etc. 
further. 

[0076] 1811 is the keyboard section which inputs document information, various commands, etc. 
[0077] 1812 is the external storage which uses a floppy disk, a hard disk, etc. as a storage, and 
the application program of document information, music or speech information, and a user etc. is 
stored in this external storage 1812. 

[0078] Drawing 13 is the typical general-view view of the information processor shown in drawing 
12 . 

[0079] Among drawing, 1901 are a flat-panel display using the above-mentioned liquid crystal 
display, and display various menus, figure information, document information, etc. On this display 
1901, the front face of a touch panel 1803 can perform a coordinate input and an item 
specification input by pressing with a finger etc. 1902 is a hand set currently used when 
equipment functions as telephone. It connects with the main part through the code removable, 
and a keyboard 1903 can perform various document functions and various data inputs. Moreover, 
various function key 1904 grades are prepared in this keyboard 1903. 1905 is the insertion mouth 
of the floppy disk to external storage 1812. 

[0080] The manuscript which 1906 is the form installation section which lays the manuscript 
read in the image reader section 1807, and was read is discharged from an equipment posterior 



part Moreover, in facsimile reception etc., it is printed from an ink jet printer 1907. 
[0081] When functioning considering the above-mentioned information processor as a personal 
computer or a word processor, the various information inputted from the keyboard section 181 1 
is processed by the control section 1801 according to a predetermined program, and is 
outputted to the printer section 1806 as a picture. 

[0082] When functioning as a receiver of facsimile apparatus, according to a predetermined 
program, reception of the facsimile information inputted from the FAX transceiver section 1808 
through the communication line is carried out by the control section 1801, and it is outputted to 
the printer section 1806 as a receiving picture. 

[0083] Moreover, when functioning as a reproducing unit, a manuscript is read and the read 
manuscript data are outputted to the printer section 1806 by the image reader section 1807 as a 
copy picture through a control section 1801. In addition, when functioning as a receiver of 
facsimile apparatus, the manuscript data read by the image reader section 1807 are transmitted 
to a communication line through the FAX transceiver section 1808, after transmitting processing 
is carried out by the control section 1801 according to a predetermined program. 
[0084] In addition, it becomes possible [ the information processor mentioned above is good also 
as one apparatus which built the ink jet printer in the main part, as shown in drawing 14 , and ] to 
raise portable nature more in this case. In this drawing, a corresponding sign is given to the 
portion which has the same function as drawing 13 . 

[0085] Next, the example which colored the light filter with the coloring equipment which has the 
angle of a head as shown in drawing 3 and drawing 4 , and the adjustment mechanism of a 
position is explained. 
[0086] 

[The 1st example] Using what mixed the optical initiator 2% to what was made to dissolve in 
ethylcellosolve the copolymer in which MMA (methyl methacrylate) and N-NAM (n-methylol 
acrylamide) carried out equivalent mixture, and adjusted viscosity on the blue sheet glass 
substrate which established the black matrix, it applied to 1 -micrometer thickness by the roll 
coater, and pattern formation of an ink absorbing layer was performed. Then, when it was made 
to dry for 2 minutes at 120 degrees C, the pattern size was set to 80 micrometers and the 
crevice on a black matrix was set to about 10 micrometers. 

[0087] That with which 256 nozzles were located in a line in the shape of a straight line by 
400dpi (63.5-micrometer interval) was used for the used ink-jet head. R, G, and B — the head 
mount was equipped with every 1 three heads, respectively, and the degree theta of head setting 
angle was adjusted to about 19.1 degrees next, it tunes finely in the direction of a nozzle list, and 
a nozzle is located in a line in 240-micrometer pitch every four - — as — moreover, R, G, and B - 
- each head was positioned so that 80 micrometers of use nozzles of each head might shift at a 
time 

[0088] The predetermined pattern which consists of three colors of R, G, and B was formed with 
the ink-jet method on the transparent substrate which prepared the aforementioned ink 
absorbing layer using the ink-jet manufacturing installation equipped with this head mount. 
[0089] Thus, when the created light filter for liquid crystal was observed with the optical 
microscope, the light filter without color nonuniformity, white NUKE, etc. was obtained. And 
coloring time was shortened by 60 or more times rather than the case where one nozzle colors 
at a time by three colors, moreover, the wearing time of the head to an ink-jet manufacturing 
installation — R, G, and B — it was shortened more remarkably than the case where each ink- 
jet head is set independently 
[0090] 

[The 2nd example] When 20 light filters of 15 inch size (1280x1024 pixels) are created like the 
1st example, a part of ink discharge quantity of the head of R has decreased (28ng->25ng). Then, 
although few differences to the concentration of a filter were seen when 63.5 micrometers of the 
R head were shifted in the direction of a nozzle list and drawing was continued further, as shown 
in drawing 8 (b), that which is satisfactory as a lighWilter property was obtained. It completed 
within 3 minutes and alignment adjustment time's of a head productivity improved remarkably 
compared with the case where heads are exchanged one by one. 



[0091] 

[The 3rd example] When the liquid crystal panel shown in drawing 10 was created and driven 
using the light filter created in the 2nd example, highly precise color display was possible. 
Moreover, next eye when changing a nozzle etc. has created the liquid crystal panel of the level 
which cannot be checked with the naked eye. 
[0092] 

[The 4th example] Pattern formation by which the 1 1 0-micrometer pattern is repeated was 
performed using the ink absorbing layer containing an optical initiator like the 1st example. The 
crevice between ** ink nature was set to 1 5 micrometers at this time. 

[0093] Using the same head mount as the 1 st example, by changing the degree of head setting 
angle into about 30 degrees, it was able to be used every six nozzles and 42 lines were able to 
be colored simultaneously. By repeating this, it became possible to color a 21 inches light filter in 
90 seconds. Moreover, it became possible to adjust to changing into the head position for 15 
inches, and the head position for 21 inches by the time loss for about 5 minutes. 
[0094] 

[The 5th example] The head mount of the same structure was equipped using the head which 
has 2600 nozzles by the density of 360dpi on an ink-jet head, and the 15 inches light filter was 
colored. When the degree of head setting angle was set as about 31.7 degrees, each color 640 
nozzle was used and it colored at this time, it enabled the light filter for 15 inches to 
manufacture a substrate by 20-second), including [ only carrying out a scan twice and ] 
(alignment. 
[0095] 

[The 6th example] Even if it uses the head (600dpi) with which the nozzle as shown in drawing 9 
was arranged in the shape of ******, a light filter can be manufactured with an ink-jet method 
like the 1st example by adjusting the angle of a head similarly. 

[0096] In this example, the 10 inches highly efficient light filter was able to be created by setting 

the degree theta of head setting angle as 27.6 degrees, and using a nozzle every four. 

[0097] In addition, this invention is the range which does not deviate from the meaning, and can 

be applied to what corrected or transformed the above-mentioned operation gestalt. 

[0098] Although especially this invention explained the print equipment of the method which it 

has [ method ] meanses (for example, an electric thermal-conversion object, a laser beam, etc.) 

to generate heat energy as energy used in order to make the ink regurgitation perform, and 

makes the change of state of ink occur with the aforementioned heat energy also in an ink-jet 

recording method, according to this method, it can attain the densification of record, and highly 

minute-ization. 

[0099] About the typical composition and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat No. 4723129 specification and the 
4740796 specification, for example is desirable. Although this method is applicable to both the 
so-called on-demand type and a continuous system On the electric thermal-conversion object 
which is especially arranged corresponding to the sheet and liquid route where the liquid (ink) is 
held in the on-demand type case By impressing at least one driving signal which gives the rapid 
temperature rise which corresponds to recording information and exceeds film boiling Since 
make an electric thermal-conversion object generate heat energy, the heat operating surface of 
a recording head is made to produce film boiling and the foam in the liquid (ink) corresponding to 
this driving signal can be formed by 1 to 1 as a result, it is effective. A liquid (ink) is made to 
breathe out through opening for regurgitation by growth of this foam, and contraction, and at 
least one drop is formed. If the shape of a pulse form is carried out, since growth contraction of 
a foam will be appropriately performed instancy in this driving signal, the regurgitation of a liquid 
(ink) excellent in especially responsibility can be attained, and it is more desirable. 
[0100] As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 
4463359 specification and the 4345262 specification is suitable. In addition, if the conditions 
indicated by the U.S. Pat. No. 4313124 specification of invention about the rate of a temperature 
rise of the above-mentioned heat operating surface are adopted, further excellent record can be 
performed. 



[0101] The composition using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 
specification which indicate the composition arranged to a delivery which is indicated by each 
above-mentioned specification as composition of a recording head, the liquid route, and the field 
to which the heat operating surface other than the combination composition (a straight-line-like 
liquid flow channel or right-angled liquid flow channel) of an electric thermal-conversion object is 
crooked is also included in this invention. In addition, it is good also as composition based on 
JP,59-li38461,A which indicates the composition whose opening which absorbs the pressure 
wave of JP,59-123670,A which indicates the composition which makes a common slot the 
regurgitation section of an electric thermal-conversion object to two or more electric thermal- 
conversion objects, or heat energy is made to correspond to the regurgitation section. 
[0102] Furthermore, any of the composition which fills the length with the combination of two or 
more recording heads which are indicated by the specification mentioned above as a recording 
head of the full line type which has the length corresponding to the width of face of the 
maximum record medium which can record a recording device, and the composition as one 
recording head formed in one are sufficient. 

[0103] In addition, you may use the recording head of the exchangeable chip type with which the 
electric connection with the main part of equipment and supply of the ink from the main part of 
equipment are attained, or the recording head of the cartridge type with which the ink tank was 
formed in the recording head itself in one by the main part of equipment being equipped. 
[0104] Moreover, it is a book to add the recovery means against a recording head established as 
composition of the recording device of this invention, preliminary auxiliary means, etc. It is 
effective in order to perform record stabilized by performing reserve regurgitation mode in which 
the preheating means by the capping means, the cleaning means, the pressurization or the 
suction means, the electric thermal-conversion object the heating elements different from this, 
or such combination over a recording head and the regurgitation different from record are 
performed, if these are mentioned concretely. 

[0105] In this invention example explained above, although ink is explained as a liquid Even if it is 
ink solidified less than [ a room temperature or it ], you may use what is softened or liquefied at 
a room temperature. Or by the ink-jet method, since what carries out a temperature control is 
common as a temperature control is performed by within the limits below 70 degreeC more than 
30 degreeC for ink itself and it is in the stable regurgitation range about the viscosity of ink, ink 
should just make the shape of liquid at the time of use record signal grant 
[0106] In addition, in order to prevent positively by making the temperature up by heat energy 
use it positively as energy of the change of state from a solid state to the liquid state of ink, or 
in order to prevent evaporation of ink, you may use the ink which solidifies in the state of 
neglect and is liquefied by heating. Anyway, ink liquefies by grant according to the record signal 
of heat energy, and this invention can be applied when using the ink of the property liquefied for 
the first time by grant of heat energy, such as that by which liquefied ink is breathed out and a 
thing which it already begins to solidify when reaching a record medium. In such a case, ink is 
good for a porosity sheet crevice or a breakthrough which is indicated by JP,54-56847,A or 
JP,60-71260,A also as liquefied or a gestalt which counters to an electric thermal-conversion 
object in the state where it was held as a solid. In this invention, the most effective thing 
performs the film-boiling method mentioned above to each ink mentioned above. 
[0107] 

[Effect of the Invention] As explained above, according to this invention, two or more heads were 
rotated simultaneously, the angle was adjusted, and it became possible from carrying out fine 
control according to each head individual, and making it move in the direction of a nozzle list to 
manufacture the light filter of many forms at high speed by the same light-filter manufacturing 
installation. 

[0108] Moreover, since continuation of coloring can be performed only by making it move in the 
direction of a nozzle list without carrying out head exchange, even if a part of use nozzle in a 
head becomes a defect productivity improves remarkably. 

[0109] Furthermore, the resolution which an ink-jet method has, and precision are seasoned with 
the resolution of the photo lithography by which detailed patternizing was carried out and 



precision, and the light-filter pattern of high resolution can be obtained. 

[0110] The color device excellent in many properties can be formed with sufficient productivity, 
without affecting the function of a device, and a formation process by this, even when the light 
filter of this invention is used for various color device composition. 
[0111] 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the composition of 1 operation gestalt of the 
manufacturing installation of a light filter. 

[Drawing 2] It is drawing showing the composition of the control section which controls operation 
of the manufacturing installation of a light filter. 

[Drawing 3] It is the perspective diagram showing the internal configuration of a head mount. 
[Drawing 4] It is the plan which looked at drawing 3 from the upper part 

[Drawing 5] It is drawing showing the structure of the ink-jet head used for the manufacturing 
installation of a light filter. 

[Drawing 6] It is drawing for explaining how changing the power applied to a heater and 
controlling the discharge quantity of ink. 

[Drawing 7] It is drawing having shown the manufacturing process of a light filter. 

[Drawing 8] It is drawing showing a solution when a defect occurs for the nozzle of an ink-jet 

head. 

[Drawing 9] A nozzle is drawing having shown the example which used the head alternately 
located in a line. 

[Drawing 10] It is the cross section showing the basic composition of the electrochromatic 
display display incorporating the light filter of 1 operation gestalt. 

[Drawing 11] It is the cross section showing the basic composition of the electrochromatic 
display display incorporating the light filter of 1 operation gestalt 

[Drawing 12] It is drawing having shown the information processor with which a liquid crystal 
display is used. 

[Drawing 13] It is drawing having shown the information processor with which a liquid crystal 
display is used. 

[Drawing 14] It is drawing having shown the information processor with which a liquid crystal 
display is used. 
[Description of Notations] 

52 XYTheta Stage 

53 Glass Substrate 

54 Light Filter 

55 Head Mount 

58 Controller 

59 Teaching Pendant 

60 Keyboard 
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^4hi±J/X/U2 0 5$r*r-f-3-'f V^S^ey K2 0 

is* «r*frrs r. t jc «t ^ # 9 - y ■< sriHt-r 5 # 

fttfeot, -f^-^j/Ky K2 0 4(Oakta/ XjU 
2 0 5 ©try -TUBS: a , Ii9*S^I»lXi:S^t5 
Y7f|^]<Ot:V^^Pl^b t Lfct tfC, b = na-co 
s 9 '(nttiE©**) ©I8«*«tfc-t-**e^»t, 

h^y K2 0 4«r*36#GlX£ffX-*-5Y#l6l 
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y&ffl/X/PSr^rf-S'i'^y v?^y h~-y K^StE±Sr 
4f*tft)fc:££l&tf&'f vyfcefciiJU #IB*3r*fe-*- 
5 r fc fc J; 0 # y - y -i A>9 *»5Si-5 o T , 
ml sE-Y ^^iy^y K©Sul5afctti / X/v© fc" y 

^ffiPHSrb fc Lfcfc tfc, b=na-cos0 (nfijE 

©fife) oB8«**fci-««e«tt» WB-r s'* y 

[»*JS2] ^©^O-yv^y h-y KfcAbV ^ 
l|[0-f^J?xy h~y K*r-ffiLT*WaA«e«»t 

m fc -r s at** i fcta«© * 7 - y < >w <D$mj?m<, 

[f»*3S3] WBHakW-f V^-^y h^y KSrWE 
ofcffl/ X/u©£tf#fifc«»Jfc*ft$*-C, WI2P±m/ 
X/KDteBt «MEW*©flr|l*rttll-frt>*i-5C: fc 

m t i"5 2 tcfa«co * y - y ^ ©SJit^-fe 

[f**JS4] (WnEjEO«»nSr2£il±fciR3eU 
fc, tuiE-f ^y v 5 ^ yh^y K5r, MfEetffl / 

rwfrisifcfltnesttu/ x»w© e-y^-mm a ©»*tt«»t-f 
b-f r t t -tzmitm i ke«©# 5 - ^ >\>? 

[ft** 5] flSfiE'l' Vyv^y h^y Ktt. JRU*-*^ 
^r-SrWfflL-T'f v^Sretm-fS^y Ktfcot, -Y > 
y fc # x 2, fRi***- 5 fc KxoJRi^/u^- 

* y — 7 -f /Wt? ©Sfit^ft, 

yPta/X/uSr^-rs-rv-y^^ y h—y K*s**R±Sr 

s n fc fc J: <9 * y - y -i a>9 %mm-f z> ^mx-h o -c . 

ifi!2-Y vy h^s/ Ktr£tti-££ttflE£ . 
ttX»ttfcRtte>Jv ttrfS-r vy v^y h^y K©M1E 
*3£*l^JceSsi-5*l6ik:»i-4*«S:WaE-t-5fc.ft© 

ft imm fc & jyi-f- r fc fc -r s # 7 - y ^ 
« r. fc *w&ti-z>m*m 6 fciEfw># 7-y © 

y h — y KSrffME'f ^^efcmyX/KZ)3fetf*iai»wffi«W 
fcft<offi«WS#»&3Efc*fiM-3 r fc fcflttRfc 

-tzmxm 6 5 - y 4 m ©gjitgifi. 



(2) 

rfc^#mfc-f-5§«*JS8^fe«©*y-y^/v^<Dig 

1 0 ] huIE-i' >y i/ h^y Ktt, 
/^-Sr^JfflUT-f^y Sr8ttU-f5^y K-CfcoT, 
>-y l-^^^^^/l' ^r-^^i" -5 fc*©^^^^ 

©* y - y ^ A-* ©MitiSBo 
[IMil] ***f6]fcBSS3Si-5*|fil^*<D-)' 
10 >-y atm/ X/vSrWrs-Y >-y fxy h^y Kd5X^± 

•f-5 r t «t y * y- y -f /w* -efco T . 

WfE-f >y v^^y h-^y KwSftfSotm/ X/ko tfyf-W 
PiSra, Hi)l2BI*comi2*^[6lfcii:^-r5*I^Ot 0 y 
^raPHSrb fc bfcfctlr, b = na-cosfl (n»iE 
©Sic) ©B5^^fSfc-rft«9fc*(t. «rt&Y^^*y 
h^y KSrlWB*at*l6lfcESEi-**lftl»::*fbT«»tT 
$1L> ^fe^ixfcr i5r^mfc-r?)*y-y^^^„ 
[fjf 1 2 ] *aE*|Sl fc 8§K ^-TS^ft IdmifctfM 
20 v-yptm/X/vSrWi-5'O'y v'^y h^y K#»K-h 

-f-3 r fc CJ: 5 »5g$tbS^7-y -f 

MfE-Y^y v?^y h~y KwaMaetm/X/KOfy^W 
PH5ra, SfHEPi3g©S&fEjfe^|6lfcii:?J5i-5*rS]©f y 
^•|iaPH«rb fc bfct b = na-cose (nfiiE 

©Sfc) ©BMRS:*fc-t-ft«.fl fc*tt, tulE-T vy y 
h^y KSrMIEjfe«*|S|fcE^-r5*l6j»-*fUT«ttT 

m&isMz.* y-y 4 fc. 
30 3t*sr^raefci-5**«rjc*afc*— #»-fli*.5-fcSr 
#«fc-t-5*^a. 

vyottUyX/v^^-t-^-O-y v^^y h^y KtfS£«-h 

HUlS'T ^v^xyK y KcOtufHetm / X/V© t° y 
BBS: a. HU?e®*©mi?fi*S*|S] £ jE£i-5*fa© tr y 
^WPBSrb fc UfcfcttC. b = na-cose (n»4IE 
40 ©Sfc) ©Ba#Sr«fci-ft«Ofc*»t, MfE-T vy^^y 
h^y K&ffiE*36#l6lfcB£-r3#l6lfc#UTtttt-C 
ML, 3Bf6S*T,fc*9 — 3t*Sr^r3Efci- 
53t*^T3C#afc S:-flcfc«*.5*^3Sllfc» 

*«Bi-iifcfcfl**fci-5. **IKll«r«*.fcSlB. % 
[^PJ©i*^>ilftPJ] 
[0 0 0 1 1 

y KtiJ:!9«S»w|fii»t-C-<>'y SratmUT, #H*Sr« 
so fe-T^r fc»cj;?)^7 — 7^^^5rMiti"5/c*b©*7 
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3 

<DXh?> 0 
[0 0 0 2] 

yj/i<?<Dm*%f / &*M& Loo±|HWM*^^6^ 
[0 0 0 3] tt)^<ffl^^TP5Sl.(D*i£«fi 

#5, itvSr3|E]^i9j§-rr t^J;!? G, B<D7jy 
[0004] Sg 2 <D^ffif4ffi^S(feT**) 9 . S^Sfefe 

[0 0 0 5] &3<DjjW;k LX Z\(Djj 

r©X®5r3lH]ijt'3igLTR, G, B©#y 
[0 0 0 6] !4(D^ffit LTfilWJfe/JSfcSo 
(9 j§i~w i {£ J; 9 R , G, B^^ttfcf*, Wl^Uft 

[0 0 0 7] m^C075-i*(C*fflLTI.^.^fi. R,' 
G, BW3feSr#^,i-2.fc^^PI-Wia5r3(Hiat)3g 
=^ Ni«^^5^i:T*fcS„ Sit, III 

[0 0 0 8] r4x6><O^Sr»5'<<» #^Bg5 9-7 
5 2 0 5 -S§-^$8, #l»Bg 63-235901 ^#*>5 
^fi#M¥l-2 1 7 3 2 O^teWma-i. JWsx. 



4 

$HT^5. dtufc^fefi, R (*) , G m) . B 
(W) ©HfecofemSr^-t-^-Y >^ £-T y h 

« y kfr^-Ctt. R. G. BO&mm<OJ&l8,Z:-mz.ft 

[0 0 0 9] 

/ Xa- &jft;te*f fc-^ Af- / X/W- yKSrffl^sriiJS 

L<^#\ fE*^>^/X/i/©/X/u try 
t° y ^Sr-ffc^-frS :i«U^ii^ IBJHj&aifco 
fc„ X;vx-)jy— y 4JTs?$;%&i-Z>m 

£\ ffiffibTt^/X/Ko5*>i*Tftataj^*ss^ 

[0 0 1 0] ^oT*^BJ<D@fi<]fi % 

20 ^z£v*5-y^/i'f*M&irzm&^m%)mm*^ 
-y-y hx$y-y j si-? &mmxzz>&oteUy-y 

[0011] 

"tm/X/V'Sr^ri-5-i' vy v^y h-^y K*sSte±*4B 

IS-Y >- ^ v 5 ^ s/ h — y- K<o mrfHetm / X/K7) t° ^r^fi^ 
KPi<lrb £ Lfc£#^ % b = na-cos0 (nttiEW 
h'*ffi&j£&jjfokm&-rZJjfa\ztt^xmVX7tE 
[0012] ;o^pj|;ii?5*7-7^i'!!'© 
40 in, 0E**©^ S?* y h^y KSr-|gLTfl!HE*« 

. [0 0 13] rcD^B^(^t?^7Jy-7^^^© 
ISjg*jfe^tJV>T, m^Mm<Oy( -^^ y h^y KSr 
(uffiRtWy X/KO»12t|!^|6]^iesiJtC|S»j$-&Ts ntflBfth 

[0 0 14] r.Wl6M^t)5*7 — 7-f^^<D 

so ^ffl^CDOtOB/ X/W>/j!< £ t> 1 OlC7FA-g-7j5* Dfc 
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5 

MG^^^sy h^y HtJfE»tWyX/P 
©3fctf#|n|K:ffi12ti:ffl / X/u© t° y a 

(ooi5] — yjjvfKD 

[0 0 16] 3=fc, *56WK:t(it>5*7 — 

Nttfcfu ttl&f i^^sy h~y K©«rE*3i*lRlfc 
atx-t- 5 *IH K*H" 5 * A SrISSi- 5 fc ft ©£ 

10 0 17] Sfc, — 7^/1^© 

h^y K*3a$TrfB-C*> «K *&EA*W»#att» MIS 

10 0 18] Z.(T>^m\^t>^>i3=7 — yj;v$<n> 

BfSS-t-5fcft«?tt:faS8S^SSrlE^*iii-5r £ 

[0 0 19] 4fc, rcD^^^#t>5*7 — 7-T /Vy"© 

h- y K*^t«r^r«-C*) 9 MIBte«WSE¥Sf±, WIE 
ISC-fy^yxy H—y K«Xt«Srffl8iJ»:iW«?r«-C 

[0 0 2 0] ^<7>&W\Z&-£>Z>%7 — y4>v#<n 

V* fc#*.SJR3t*/udf-8:38dlE-t-.S fcft©f&^,v 
[0 0 2 1 ] *3g^fc^*p5*7 — 

*£#ipj t ■&s£-*-*#iaifc*»<0'r qtm y x^& 

^-fS'f >-y v^y h-^-y K#£*±&*B*J-Wfc*3£L 

it^ix5*7-— 7^^tfcot > HtfSB-f V?ai y h 
~-y KWAfnEefcttJ/ X/K©t°yf fflffiSr a . ffiflBRXo 
WJB***lfi] £ iS^-r 5 © f y ^WHB £ b £ L £ 
b = n a • cose (n»±E©S$c) ©M#£#S 
fci-AS 0 fc'lt^ huIE-Y >-y yKy KSrlffE** 
*Fieii:ie*i-5*iaiK:#L-C«»tT3fe2EU, *fe£:h,fc 

[0 0 2 2] *«WK«*35**^ftf± % 



6 

<<isir*Sx.y h—y K#XtE±«rffl5ttWK:*aEUfci4S£> 
-f^y<Sn£tHU ^PJ^Sr*fe-T6r irlci vMit^ix 

^ y h^.y KcOmiiSltttjy X/w© fy^MPBSr a x 

iwnEw*©iMnE*aE*i6i £ exi-s?^© ey ^-nnitr 

b£Lfc£#tc:, b=na-cos6 (nf±IE©g$c) 

[0 0 2 3] 5«*StB«r«;tfcSS 
fifi, **#|p]£l&E2K-r5#l6lfctt#©-<f >^qtffi/ 
X/v-fc^-r^V^v^y H~-y K#*K±«rtl*t«Jfc: 
**L**e>W Vy SrPtUlL, «-@i*5r*#,i-5 r £ 

xfcgfffcot, HMlB-<>'i?^^y h^y KcOmllBni: 
a/X/K^tf y^MPHSra, HulEiii*^'H«IE*S*|fi] £ 
K^-rS^lSlOfy^Pg^b £ Lfc£^fC, b = na 

20 Jt, MIE-rv^ v^y h-y KSrMIB*^(6]£E3c-r 

*^B£s ^*^B^M^f#Sr^i-5®«ft-§- 
[0 0 2 4] 

[ 0 0 2 5 ] *mm&mte, JWS^y h^t-«t-5 

[0 0 2 6] ±IE^ y K-v £ V h (±, y K© 

© v#»t^«Srra^^x.5«l«£. -y KftSJfcB'J* 

[0 0 2 7] -YV-^i/oiy hi*T*^7 — 

40 {cgi|^^(6]{C^y K*fcf4StRSr#»j$-&-C, ige^T 

[0 0 2 8] X/KJ5-Y v^i y 

h^y K©#^-, /-X/KDf y^O^^iS^© fj/f J: 

^£t^5o tS*©b°y^£yX/V©t°y^O^ 

*SE*l6lfcfiiet?tt*<*>5««SroJfCiii*©t , y^ 

[0 0 2 9] r©^, PUS/X/Wfy^Srtolgf^iB© 
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Vy^ksOt^*. y h^y KO^ffl J X/v<£> fc° y^k 

< ^io^Z) ^ t # Bite t 4 £<> 

[0 0 3 0] S^giJO-f >9*J^y Y^y KSrB 

[00 3 11 ^felC, ftfflyX;KD5*)l*t-t^ io 

[0 0 3 2] ETF, — 7-<^#<7)»je 

[00 3 3] Hltt*7-7-<W 3«t 

[0 0 3 4] Hll:*3V^ 5 11181^ 5 2tt* 

^—^5 2±fci?y h£tl1t*9 — W&L % 5 4 

5 SteX^ — y J si"? 5 4<£>#fe£tT9 R (*) , 
G (») ,B (*) <0«-f isW^ y Y^ y KSrrtJKU 
f^yF^^F, 5 8te#9-:7^/i^ffit3£B9 0 

» U t * 7 - 7 ^ /u^S*R«S:9» S*t , *^£rtT? 
[0 0 3 5] E12tt^7 — 7^/V^«5g^«9 0O*J» 

5 8 oAlHAf STfc^f >f -fy^y K 6 2 

temm<omn#i$iRxfi^y ko»«ow«*<^««s:* 

6 0te#7 — 7^*S*S3£«9 oco» 

[0 0 3 6] 5 8 11^/ 7-7 ^ /V^Silii 9 0 (D^* 40 
toft&fflWTZkZZV^b*-?. 6 5lir>f-f 
^P'Ofls h 5 9 t^x-^coS^^USrtTP-r V* 

tT5CPU, 6 7ttCPU6 6£tbfE£ii:SfcfecO©J#p 
:/n^7*&K«LTl^5ROM. 6 8 tt*ffi««*Sr 
iBtti-^RAM, 7 0tel3*7 — 7 4 Sis? <D&mBfo^<D 
4>'9<DnkM*mffl1r%&mfflfflU > 7lW7-7>f 
A-^$iig^ll9 OCDXY 0*^-^5 2(Oi!)^^aj9t 
5*^~v?fM#pg|$, 9 Ott^ hD-7 5 8lc*gjg££ 



[0 0 3 7] g|3lt K^^V h 5 5<D[h$$ 

«*Sr*Ufc»fiia-C*!9, H4ttB3&±{BW>e>jLfc 

[0 0 3 8] "H 3 2fctW8 4 fc*5^T, 2 0 4 a, 2 04 
b , 2 0 4 c f«H^*V7/i^/ X/K7M y b 

^jxKT?*!?. ii^ttR (*) ffl^7K2 0 4 a, G 

(») ffl^J/K204b, B (#) ffl^K204 c© 
3*<D>f v^i**-* ;/ KS:3S*"*e#5«t 5fc4oT 

^yK2 04 a,2 0 4 b,2 04 clt ^O— iffigB^r^ 
A^2 08a, 208b, 208 c\z3**X1$£tlX& 
K>, Z.foh<D~fc;\'?1i±^y V 5 SfcmfeZthti 

[Utett2 06a, 206b, 2 0 6 c Sr^klC— ;/ $ 

5 0 -OPis^y KyK204 a,204b,2 

04clt ^(Dm^U^k^/V^Z 10a, 210b, 21 

2 1 4»C«-UTIeltett2 12a, 212b, 212cH 

fl-2 1 6 tt, ^5/ K^^v h 5 5^UTX^r6jXVY 
^ifiJfc^Ui^SBfc^WfSixTfeO, '<*2 1 6»cJ:9^ 

2 1 6 tSSlCO&flCfi, «M&*^2 1 S&Wttfbtl 
XteVs rcD«M6*^2 1 8$rH]!|E£ii:3- k\z±*> s 
KSBW2 1 6^x*[6i^tft$tb5 0 ^H^<t 
3o^y^^x^h^^/K2 0 4 a,2 0 4 b,2 
0 4 c*a4IC»l»-t**i-{fellfcJtL"C (YtttCML 

lRlfc«-r5«#*s»ISI$*t5 0 */V^2 10a, 

2 1 0 b, 2 1 0 crttf4ffij|l|/^2 2 0 a, 2 2 0 b, 
2 2 0 cWt?)tlTfc9, -f^^xyKyK2 0 
4a, 204b, 204c Srg|^^I^^^UTV^ 0 
— ft/Is? 208a, 208b, 208c tCfl, JE«g/^ 
^2 2 0 a, 220 b, 220 c LTSfclM^ 2 2 

2a,2 2 2 b,2 2 2 cASKlt5)jitte0, ^CO^Sb^ 

[0 0 3 9] 4*3. i^fS]Xi, #^yKOIBHB*l 
206a, 206b, 206c Sr^E^^IH— *filfc4 
5J:5(^s/ K^^^hs 5S:|Sll:ty » 

[0 0 4 0] Hl^co^^ — y 4 ;^$<DM&®f\z&, ^y 
KEltett2 06a, 206b, 206c Sr^^i LT, ffl 
»©^jx KSrlRl^|HrtB*-&T, gffS^/X/U 
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(urn) tU mmt°y?-$:b Um) b~fZ>b, b = 
n a • c o s 0 (fiU n ttiE<0«») SrSSfc't*.): 5 ft 

a,2 2 2 b,2 2 2 c?:ilLT, / X/U<D{4B £ R , 

[004 1] fo\ZL s 0511 ^»7N^yF5 stdiaa 

3AtfH4fci3V^Ttt, <<W 9 J=Ly Y^v KttR, G, 

b<£> 3 fficD^ y KG) 5 ^ i oOfflfitSrft* LT/T IT 

ki o 4©±Ka»-s*fetbS3e*i o e kfrhWi 

«*/*<*;h/C^5o 35*10 6 Ktt. ^fcOfttmn (/ 
X/U-) 10 8 *s^$tbT*5 9 , illlP108 <D&j?\z 
tt, ^^Ptmn l o 8lc*i§i-£ l 
0*»rit**tTif^5 o #Ml lOtt, PB^l 12leJ; 
5»©«»i:HII»6**bTV^. #«BS1 1 Ofl ^<D*£ 

*$9, ^f^ffiii l 4ttt, -f^flfel&n 116^ 
Lt-f>^«^^ :o-{^fiV^«Sii4 
l 0fetfef&£^3 o ' 

[0 0 4 3] t — * K 1 0 4 £ , 106tH 
&m&l 1 0fc»ftSUfcfit«fc#fc — ^ 1 0 2&5£Z>m 

H5t»^ttt, 2O0t-^ 1 0 2 UvTJttX^i 
t-^10 211 10l:MbTl 

*ufctt«-e. t:-* 1 0 2»cgffSco«tb^^^Sr«»-r 
at, fc-* 1 0 2±co^>'^^^»^^CT^j , &Sr 

»j*-u r^fa^^S^tci^-Yv^^ptan i o 

[0044] B6«\ roip^t-^i^p^sm^Sr 
*<DB~efc5 0 

[0045] z.(Dmmmmxa. ^^coptrnj^ns 

tafc^i^, fc — * 1 0 2^2a®O^SJE^V^SrP|1 
Wet - h^VK*£^5) T**>6 0 /uk- 



top Lfcito>r ^^RtmiSrfipt-jeK-rafcfe-efc 
tsr t fc^rte^fcSo t — h^vw^TOP^st 

TOP bfcf^O-Y qtm^raW^A*>±i65 19 £jp.tf)T 

[0 0 4 6]—*, t— h^A^tiU H^^^V^^qt 

fe»tiKB4*tto^« t5 J: 9 tS<f8!3&SixT 
t^c t^l0 2«4fax^-|l fc— 

t— h^/^©BS:Wffl5i-a- 9, t— *10 2 

20 [0 0 4 7] &:fc3. /i/k-h^/^tt-h/^t 

[0 04 8] ±B©ttW**fe^*»a«K:, >r onttb 

^ufc- h^Vv^t t— h^/i-^^TOPraPiSrPfflS-rs 

St^k— H/^^oTOP^^^i/t:— t t — 

30 |> /n/i.^ (OTOPP^RBS:^^ CTpSi-a r. i (e J: 

9> >r >^<optm*^>-^<oqtm(DTOP^/^te^-r 
[0049] ^te, z<d^ >-?<D*kmm<Dm^n<^x 

[o o 5 o] 0iJx.tf, B6fc*-r«l£etujp (/Xa-) 

108a, 108b, 10 8c^\ IrI C^^—^M 

PJi-^o »U<tt. -«^/v^-SrTOP 
L/ct^C, /X;H0 8a^^otffii^36pl 
40 ( \fzi ]) y s /X>1 0 8b(0^y^Ptliii^4 

opi, /x/w 0 8c co-r >-^ptaas^4 o p i -cs> 

9 s /X;H 0 8 afc^tSt-^ 1 0 2 a&UV X 
/H08b k-^102b (OfetrCffi^ 2 0 0 

Q . / X/U 10 8c t-^102c coffifitffi 

#2 10Q-efc5t<Oi:t4o fit, ^tl^tKD/^ 
/H08a, 108b, 108c<DttiiiM4t4 0p 

[0 0 5 1] ^rix^O y Xyu 108a, 108b, 1 
0 8 cCOqtmftSrl^CStcpS-rafctoiefi, /I/t- 
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zuxlc J; 9 3g£-T (D*Sr 3 oco J XsuX'ffl 

* »*g£ilg-t3 r. £ <fc 9 tt* 5 t>© its. 
[00 5 2] Si\ 7 X/V 108 a© t — * 1 0 2 a t 
/ X/W 108bOt-^102b ©S^filfilR) C200 
D "Cfe -5 Ot, t — h ^/W. K J; t) %^-t 3 aL-t/i^- 
SrlRlDfC-tSl-ti, fc-^102a. 1 0 2 b £1*1 CtS 

©t@S:MxgLfc t5 X <0 tft^ t3 £K3£-t5o 
/ X/V 108atl08bilt ID C^*/l-*c— 
fcBfroqfcffifi^ 3 6 p 1 t 4 0 p 1 / 
X/H 0 8 a©P£tittJk£#<-t£fc#>lC, t-^102 

a'lcfi, t— 9 i o 2 boXu-t — h^vi^coi® 1 1 J; 

i"*Uf, yX/H 0 8 a i: 1 0 8 b<D6tt±J*SrlR)D4 0 
p 1 IZ^ZtLZZ b&XZZ 0 

[00 5 3] — 7 Xvu 108cCt-^102c© 
SMItt< I©2o©t-^102a, 102b<DjgirC 
fiSJ:<9 t^l/^2 1 OQ-C&Sfcft, t-;?102c*> 
b> t©2o©t- 9 trai^*/^— &«£$*<5;fc. 

t>*t^ t4 KIS^LT^So yut-i-/-!/U7© 

♦ifcMUTfi, -^^/v=3f-$rApxfc^oy X/n o 

8bil08c©P±ffli^i:T*fo5fcfe, 

2 b £ IHCti-t^(i±< , tl ©i©7'i't-h/^ 

[0 0 5 4] a±»«^LT. igfetffit— 
^P^fcPfcO-O-^nililScDS^SSocDyX/H 0 8 
a, 108b, 1 0 8 c#>fc|^C*cD-f :x^£rn±tiS£i£ 

t— h^/w^Srfilffl-tSOfi. /X/ur<J:<£>i>±a}tfV<7 

[00 5 5] 07f±*7 — 7^/W*<D8!{3ilS£r 

^LfcHlT-fc3. 1217 Sr#RBLT*7— 5 4<£> 

[0 0 5 6] 07 (a) (4, TfrSiigfJ 9, i JiTfcgB 1 0£ 
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[0 0 5 7] y* V-?*? 4 Srfcffl LTftigiggB 

v^-ftS-ST (El 7 (c) ) , WJfi«ifig4to 
MZ\Z.%M >-9<t£tltz.Mfr6 tWM ^91t£tlXl^£ 
^SB^5Sr^-t-5 (B7 (d) ) „ Sfc. 4^9 v 5 ^ 

[0 0 5 8] K^jSiCi. 9 R 

<*) . G (ft) , B (») OO^-fed' >9*ffiinMf&V>) 
M 3 IdPttb LT— flEfctffe L (H7 (e) ) , 
C-C-f v^OftMISrtT 5c -i"s9 y hJj^b LT 

JgfBj&NiJB 3 twft#$^^T^^oTv>Tt> J: 

[0 0 5 9] ^l^T*, 3tflBW*fctt*BH*ti:/lPJ»«iaSr 

CT^SI^ 8 Sr^-tS (B7 (f) ) . rofttflgffifig 
30 3 SrSI-fk $ * 5 K t/9\k®M\z.te \f 5 ^fe 

^pfRiMa^Wffl-ta^w^fe^Sffl-e^ 5„ 
[oo6o] **s»' eg-ft^rig^wjigmAK^i: lti*, 

T9'j^mmm. ^tf*~>mm. ^v^>mm, t kb 

df-->Xn eVUrA-o— j^, t h'n df-V^^Hr/WD — 

So 

[0061] ztibaWWi&i/th&^ttytkmzxyjii 
V*T*sYik&fa. 7^*^MJW, 7J^^^^^*S 
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[0062] ^tibvmmo^tsmmmtt.. 
msLs Mfcm^mixTio'Q. '&x.M\zjsvz><sim.t>z>\,^ 

[0 0 6 3] *W-fc^Ttt, •Y^Stl (ffl 

mm&yom) ^LfcM^Ltib^^ s&k:7*7 

^I«gT*$>5L, «fflg®5rfflv^<C^T% 7*7 ^7^ M y 

[0064] -T V7 S^i y h^y K 2 0 4 a , 204b, 
2 0 4 c <D/ X^tDiiLW-i: LTf±, m—¥ft±\Z—feffl 

tt» H.8t*tJ:5i!e-SilfcR-efcJ:-^U H9»c*i" 

— y K-v^y h 5 5 Kir y ri-*U*&V\, @#)<£>7J7 — 
7 W A-7 <r>m3ko>'<9 — "SO) f y ^-K-g-fc-frS <fc 9 K^g 
^CO-^- yK204a, 204b, 204c «r#lb*5? 2 1 
8 ^ i 9 [Sl^rlHlte^-tirS rtiat), /X/U20 5O 
raPHOSE&fg© t° y ^ £ , mm<0\fy^ J; 5 
(C, ^y K-^7> h 5 5 ^ffitetZZ. b&X%Z><, 
[0 0 6 5] ZbtZ^ WkO^y K204a, 204b, 
2 0 4 cW/X/i^'BFrg^&LfcvnglliKX 3 J; 5 
i-, 2 22a, 222b, 222c ('J; <0W\lfeM 

TJft (/X/KOffcA/«*lSl) fci»S*tlltt5wt 
# < © / X/u*ttffl L t f fit 5 - i #lf* 5 

[0 0 6 6] Sfc, HI8 (a) td^-f-J: 5 Ic, ^ffl + l- 

iif^^lS] (/X/KDffiX/fci^fS]) X/K©^PS<DS 

b^btWSr b&BimtteZ (138 (b) ) . 
[0 0 6 7] Z.<D£?lZVX. SfcLk'CffiJlltJf £;frU 

fegp £ Jfr-T 5 * 9 - 7 4 *> * *s»5t $ *t 5 <, 
[0 0 6 8] 121 O&tfll] 1 1 (4JbffficD77 7 — 7^;^ 

srim^A/^* 7-?sft*^s 3 o cDg#*ft££^-r 

[0 0 6 9] #7— »*fi"M*ifi»tt, — JR^::*? — 7 
^/w^StRl i:>P)-|SlS«2 1 tti&<ffr&4fc 

— ?j(0S1K2 lCDI^ffltC, TFT(Thin Film Transisto 

r) pFm*) taw*w*«8i2 h y t^mzm 

gfc^f |6]-f-5ttBt- RGB <Ofe#*5ffi?iJi-5 <fc 5 7J 7 - 

7^75 4ijsK«six. z<D±\zmwt£ttfo-mm (# 

ii®HI) i 6*s— ®t-^$tb5. 7'7^^vhy^^ 

(H]10#if.) , BM (7*7 y y-v h y 77) t>7U 



■Y 7-f 7"<DfS H B s /'"^^'c:*5^T»4^|6]-r5T F T^Sffl!] 

f^j&^ixS (121 1#BB) c Slfiwii^l: 
f±KlPjffltl 9^fi£^HTtJ<9, ^ixSr7trvy*MS-f- 

3 r tic j: 9 ^ffi^tr-/t*r&j'cffi?ij$*5 r t a*-? 

#■5. *iveii©^7^««©^.«tt±ffl3t«l 
(T>il7*.mWL<D$m (2~5#mSS) 

y7-fc Vxmm&itZZ. biz J; 9 *^£rt"r 5 r.<D<t 5 

1 2 7iS[g 1 4 Sr#fS 
• [00 70] HI 2l4±IE<0?SS*^{t^!7-K7 , o 

m^-msik Lxvmmzmi-zmmi&mmmimm 

[007 11 it, 1801 ttiSfl^COSiJffil^tf 5 ftJ 
PgR-e.. W^n7*ot5't'?CCPU^il/0# 

ftoTl/' 1 ?), 1 8 0 2f±7-f 77l^-Ygl5-e, ^co^^iS 

BBk:»±#«>=a— 1 «§tt*s^>-yy-yi 8 

0 7-eB^&ofc-f — i>7— iS'^^TJtlS. 1 8 
0 3lif-f^7'W^l 8 0 2±tSlt^fcSii!8 

t <t •? , 7-f 7 x u-r as i 8 o 2 ±x-r>m g Ayj^ 

[0072] 1804 fi F M (Frequency Modulation)^ 

1 8 1 o-^tmt&mmw 1 8 1 2 tfv"^^-^ i 

%tm*ff? hOXfrZ* FM&ffiMl 8 0 4*^©m^, 
(g #tt7 t°-*§l5 1 8 0 5 J; •? "T«W^^lft$^5<, 
7*y >-^g|5 1 8 0 6(417— K7*n-fe yf, yf^a 
^t°=.-^ v 7r^V^M, i: 

[0 0 7 3] 1 8 0 7f4JpfB7*— f&JtW&^WMiX 

40 f,h,r* 5 % 7 7 7 5 y DRw-^i^jBWote^-awtt 

[0 0 7 4] 1 8 0 8»±^7 t -v*y — y'SBl 8 0 7T*f 
•£Zofcj®«7-^c07 7 y v-5 yil&m^ i^ttfc 

77^>-5 y«4srsmuTiS#i-5 77^ y (f 

SrW-TS, 1 8 0 9 (4ii'tcoaigatg J ? 3 ® i ^#mi' 4 «Bg 

[0 0 7 5] 1 8 1 0»±->7xA7°d y*7 A->^-r^— 
^-7°oy*yA / aU t; tW{t!l(?3T7"y 7-— >- 7*07*7 
so A*f^ 7d .y hS-J 5 S* 1 »^Srl5ti-f-5ROM- t f. ^ 
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^ygB-cfcs. 

[0076] 1811 tex&mn^&n*-?^ k^&a 

[0 0 7 7] 18 12l47D^f-f-f^^^-Kf 

ttSBi 8 i 2\a*x&ffin j $*g#khz\>vz : g-Ffiim. 
[00781 ii 3«ii 2 \z.7jk-rffinmm.mw<om*. 

[00 7 9]if, 1901 tt±8B©«6**£«Srf«l 

19 0 1 ±Tfi^ s^/**^ 1 8 0 3 <S>*ffifi*£«£T-}f 
JE -T 3 i t <fc *) ffitKAA-** @ JH^A* £fr 5 r. t tf* 
T*# 3 0 1 9 0 2 f±3&K#mett& bT^«g-T5 t # 
<££!£;ft-C^5^ K-fey hT-fo-So ^r-*-Kl9 0 

fc, ^COdr-*"- K 1 9 0 3 ^(4#a«fg^r- 19 0 4 
^a s 19!l*b*VC^3. 1 9 0 5 [i^gBffit&^B 1 8 1 2 

[0080] 1 906IM^ — v> y — y'gB 1 8 0 7 T'tt 

fc^Tttc w s/ hzf\) 1 907 x'o-yi)^ 

[00 8 1] .kiEfllSS&SggSvS— yt*3yt' a - 
gU l 8 l 1 *»6,A*$^fc#««**sfW»a 18 0 11: 

[0082] 7r^ »✓? vmm^mmt i^xmrn-tz 
m-&. mm\B\m*fn,xF Axm^m&i 8 o 8*»&a 

8 0 1 (Ct t)^5£<D 
^n^AK&oTSrfa&Jl^iV 7"y V^SBl 8 0 6 

[0 0 8 3] 4fc, «?iltLTilt5i^, 
-v'y-^SBl 8 0 7fc«toTJ!5tWSrR8l9. S£®<bft 
fcHMK^-^asfflW* 18 0 1 Sr^-L-CT'y 1 8 

0 6\Z.&^m&k VXtiijj&tlZ. 77^->iU 

mmngmmt Lxmrn-rzwrS. j t-vv-ym 

8 0 7fCj;oTg£Stbtt7i^T : '-<5'fi. 1 8 0 

1 \zx vmiz^a ^izft^xmmtemztitcm, 

FAXmSimU 1 8 08^ UTii(§lHlj^»Cj^fg$ix 

[00 84] ±5$ LfeW^^SSSBfiEl l 4 
i-J:5^l'v^v : ^y h^y ^,?Sr*flcKrtjKU*:-«t 



76 

ari^Brtgt^s. piitti^, m i 3 1 m—mm 

[0 0 8 5] 03Wlll4l:*UfeJ:5^s'K 
[0 0 8 6] 

^StS±t-, MMA ^fW^Dl'-H iN-N 
AM (n-^f-P-^7^y;V75 K) CD^aS^ Ufc 

— *-T*l /imCDjglfftCl^L-C, -T^S^gtfV-?*- 
-^^SrfTofc 0 12 0t-e2^K19$* 

— >TN£»i8 0 umbteQ. -7=7 vt-? 

v y ? *±<Dffim*m 1 o^mt^t^f:. 

[0 0 8 7] ^ffl Lfc-f V* ^ jy h^s/ Kfi. 256 
/ X/l^s 4 0 0 dpi (63.5 noffi) T— it 
*4ftt3feA/«t>©SrttfflLfc. R. G. B^^r'ttl* 

20 ttl7£«e£i^l9. 1° (cp^Lfc. 7XyVf 
t^|S]tc:3g(iSg£fTt\ 7X;V^4*i3|:|;2 4 0^m 

h'<Di&m y X/W# 80m mfofjlS «t 5 y 

[0 0 8 8] 5/ K-^^^h^^Lfe-O-^ v=^c 

[0 0 8 9] :©i p{C LT^Lfc}KSffl*7-7^ 

%tr*$(Dt£\,^7 — 7 j fr? ti*'&hfotL 0 L^t, 1/ 
X/W-ro3feT'«feLfc^a-J;'9 t, 6 0(g6l±tf6 

Kost*i^ma. r, g, B-tn-eHw-r^^ 

[0 0 9 0] 

[^ 2 O^J£0iJ] $ 1 WllJSMt RISK 1 5 4 
X (1 2 8 0X 1 0 2 4piS) <F>j37 — 74 frf&2 0 
40 ftMLfci:5, R<o— y K»— SBcD-rv^qtma:^ 
ftottfc (2 8 n g-*2 5ng). -trr. HI 
8 (b) (w*L^tJ:5(-; ZVR^y KSr/ X/wMO 5 ^ 
(6]^6 3. 5/imi"5>L-C$?>k:JtISS:«ttfci-*» 
7^^^(DfiS»-*?i I ^(D^51 J t 3 ^fc^, 13 7 — 7 4 

/ufm&b LX tefflMcnfa^vftftbintio h'<o 
[0 0 9 1] 

[^3©^i£0iJ] SS2 0H*fi"J-(»f^fiKL*:*7-7-f/i' 
so ^Srffl^^Tv 1211 Oid^-r^B^^Srf^fiKL, igibb 
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[0 0 9 21 

[ft 4 cdHJSCT] JB l <o%MMbmm^%mirbttX <? © • 

10 0 9 3] |gl©llifeM£P]#©~-y N?yh5r« 
v^T, ^y KBtffrtt*ia:S:*&3 0° r t U:J: «> 

*6t5:imt w*tSr*0 3E"t-::£te.fc0. 2 
1 -C 1/^(013 v— y <i flsf Sr 9 0#-C;f r £ ^^T 
ffiiftofc. *fc. 1 5^yfffl©^? Kftti 2 W 

[0 0 9 41 

[|g 5 ©Hl£0ij] ^ v 5 ^ 7^^7Kt3 6 0 dp i 
tD^ST2 6 0 0*©/X^Sr^Ti-5^y K£/8<^-CIr] 

7 — 7-</l«#&?t&Ltc 0 r©££\ ^y K®tttt:ftK 
^3 1. 7° fc^}£U 4fe6 4 0/ X;^ffifflL 

m xmm-tzz. twrnttt^it. 

[00 9 51 

[JB6©H1£#J] l29lc^L;fcJ;5fc, /X/wtfS*,^!) 
JfcfcK^ixfc^y K (600dpi) Srffl^Tt,ra# " 

[00 96] r <DHJS0iJT*l4, ^y KftftttAtt 0 £ 2 
7. 6° {C^LT4*:*St(r/X/uSr^ffl-r5r £»c 
J: <9 . 1 0/fVf-OiHti*5-7-f^S:^J«tSr 

[0 0 9 71 #*Wtt» *0>iftg&J&lJlUfcV*& 

[0 0 9 8] *&Wi±s *9 v HB»*SC© 

ammt&mf&xz 

[oo9 9] -toft*«j*«idt-^is[a^-o^-co:. «*. 

tf, *H4#fFSfl4 7 2 3 1 2 9-g-9]iM«. IUfl4 7 4 0 

fr5 t©#$?£ :«Mtti*^5ty7-7yK 



;L*ftii*»«±#S:-5- i t> 1 o©fg»j«-S§- 

r ©SEtMi#Kl 1 St 1 Xftffc Lfcfi£# 
(-Y>y) rt©^&£fl^&T-#5©TW$)T';fc5„ Z.<D 

%m<Dj&&. vmK£vakmmMa&insxm# w> 

y) SrqtfcH i:t>lo©WSr^i-5. r 

y) ©«tUiiflS«j«-e#, J:0#*Lv\, 
[0 10 0] Z<Ds</i<xBVl<0%ffi){S%-k UTIi, *H 
<%m%* 4 6 3 3 5 9-J§-|H*8fi\ .WifS4 3 452 6 2^ 

143 1 3 1 2 4*W»»fcE*£ix-C^5*#«r«/B 
[0101] E^y h'CDffif&h LTI4> ±3£©#PJ*» 

*i-**ai*fF*4 5 5 8 3 3 3 #PJ*B», *B#ff^ 
4 4 5 9 6 0 0-§-W»*SrfflV^«^t*«W^*tb 

M*i-5*SrBH"B 59-123670 
-©ff*atSrSiiRi-iMPSri!tffl6llfc»JES:$*5«lj«Sr 
Hi*i-i1*M"B5 9-- 1 3 8 4 6 1 ^4i«fc*-iV^«| 

fls©«fc»J«: LfcS£ 7*7^ >-^-f ^©lEft 

[0 10 3] MZ.X. gf*»l:M^^r it. $E 
omatt^SSR^H*^ & ©-f ©«^& 

[0 10 4] Sfc, *^0J©fB»^S©^t LTlStt 

tt\ E»^y Kt»LtO*t y fVi/#© s ^ y-= 
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10 10 5] £Jl±ttWbfc**M*lfc«fc*JV^rH:. -f 

fcOSrflH^Tfc A< > fe^tt^ ls9*J^y h^^TCft 
4 3 0° CU±7 0° CEATO^IfflrtT-S* 

[0106] jp^t, mmm^^^-iza^^-u 

<£ ^ft^^f >-^»i. #Mag5 4-5 6 8 4 7-§-<^#fo 
5^H«fHHB6 0-7 1 2 6 0 *^r#»C|E«fe$H5 i 5 

[0 10 7] 

KSrlBI«PKia*5S*T**Sr«SEU /X/u4fe 
[0 10 8] 'vy KrtCttffl^X;^- gB^&lC 

[0 10 9] Sbfc* -i-yWz^y h^SWtoAftfi 
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[0 1 io] rixJcJ;'?. «^<o*7— ^^-Y^.^^ 
4MB, JKriil8tc**Sr&lJi-ri:t>*<, it^ttlcffi 

So 

[0111] 

[HlffiWlffi^/itftP^] 

nan *9-7-f/^©«jgig«©-iB«ji?«o«fiE 

io [B]2] *7-7^^©»3aaS«©»^Sr«|»i-5IW 
[IS] 3 ] K-7!7Vh<Drt8l5fl!^Sr^i-^|2|-Cfc 
[13 4] H3S:±*d»5>jlfcspffiia-e*>5. 

lias] *> 7-7 j j^? <Dmmmm.Kmmtsinz>4 

[07] * y-7 4 <nmMTM&^tzmxtbZ> a 
20 [|U8] 4-s9*?*.y Y^y K<D/ X/Wc^Fft^^ L 

[@9l / X/u*s=p Attfcffi A/tf ^ s/ KSrttffl Lfc^Sr 

[Ell 0] — IBMS»l6©*-7 — 7-f^Sr|&*iaA/«r* 

[Ull 1] -SlilO* 7 - 7 ^U;? J:I^iiA.f:* 
7-«***3g|t©**«^**rWfiiiH-e*)5.. 
[HI 2] ft££^&B*:tt/8$;h,£f*4lte9i&fll**% 

30 [n i 3 ] mik$kmmm*&m tsivzmm&m$im.*m 
LtcmxhZo 

[HI 4] ® B B B *^B^ffiffl^ti-St*#*aS^B^ 
5 2 

5 3 jJ^^Wfc 
5 4 — 7 4>V$ 

5 5 ^j/K-77>l- 
58 nvhn— $ 

40 5 9 

6 0 =*~ tK— K 
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